Background : Global analysis of 3 human genomes of increasing levels of evolution (Neanderthal / Sapiens Build34 / Sapiens hg38) reveals 2 levels of numerical constraints controlling, structuring and optimizing these genome's DNA sequences. A global constraint -called "HGO" for "Human Genome Optimum" -optimizes the genome at its global scale. The same operator applied to each of the 24 individual chromosomes reveals a hierarchical structure of these 24 chromosomes.
Introduction
Thanks to the CRISPR (Clustered regularly interspaced short palindromic repeats) technology, it is now possible to locally modify the genomes, and particularly the human genome (1) . Almost simultaneously, the fractal and global structures of the human genome were demonstrated (2) . In such a context, apart from ethical questions, can a local technology as powerful as CRISPR be applied, ignoring its possible effect on the possible global and long-range equilibria and balancing at the chromosome scale or even the entire genome scale? For more than 25 years, we have been looking for possible global, even numerical, structures that would organize DNA, genes, chromosomes and even whole genomes (3, 4, 5, 6, 7, 8, 9) .
We have already demonstrated a numerical structure at the scale of each human chromosome as well as on the whole genome (10, 11, 12, 13, 14, 15) . In (10) we have already highlighted this numerical value of 0.6909830056, the HGO in this article : it controls the population of triplets codons analysing single stranded DNA sequence from the whole human genome.
Materials and Methods

Analysed whole human genomes :
We analyzed completely and systematically each of the 24 chromosomes of each of the following three reference genomes: 
Results and Discussion
In all that follows, the general methodology will be as follows: we calculate, for the 46 chromosomes constituting each genome studied, only the single-stranded DNA sequences. In these sequences, we count the relative populations of bases T + A on the one hand, and C + G on the other hand.
1/ GENOME UNITY:
HGO of the 3 whole genomes : Neanderthal, Sapiens Build34 and Sapiens HG38
The three genomes we compare here are differentiated on the one hand by their respective evolution levels, on the other hand by the sample of individual genomes of which they form the syntheses, and finally by the precision of the sequencing of DNA.
The detailed analysis related to the 3 whole genomes shows the various distances and errors between real computed HGOs for each genome and theoretical HGO optimum value = 0.6909830055.
Particularly, it is found that the 3 HGOs calculated for the respective 3 genomes of Neanderthal, Sapiens (2003 Build34 and 2013 hg38 Sapiens) are very close to the ideal theoretical optimal HGO = 0.6909830056 ( 99.67% for the least optimal genome).
It is also observed that female genomes (XX) are more optimal than male genomes (XY).
On the other hand, the genomes of Neanderthal and Sapiens (Build34 of 2003) have very close optimization levels. We believe this results from the fact that the precisions of their respective DNA sequencing are similar. On the contrary, the hg38 genomes of 2013 show the most optimal levels, this is most certainly due to the deeper quality of their DNA sequencing. Fig. 1 summarises HGO results for these 3 human genomes of varying levels of evolution. 
Considerations on this theoretical Human Genetic Optimum (HGO) of (3 -Phi) / 2:
This formula is particularly simple. We can even make it more "beautiful", indeed:
Since 1 + Phi = Phi * 2, we can write:
This new equivalent formula contains only the numbers "2" and "Phi".
This omnipresence of the number "2" in this formula has a strong analogy with the predictive formula of the periodic table of the Mendeleiev elements, also built around the "2" (19).
A second track to be studied could consist in replacing this writing by:
By this artifice of writing, we thus make the "3" appear in the numerator and the denominator (!)
The formula then becomes: Finally, it is remarkable that this formula is based on integers 3 or 5. In fact, these numbers are very small integers and they are Fibonacci numbers. It will therefore be interesting to postpone the error calculations on the accuracy of these two integers 3 and 5: 
2/ CHROMOSOMES HIERARCHY:
HGO spectral hierarchy of the 24 Human chromosomes :
The following 2 figures Fig. 2 and Fig. 3 illustrate the hierarchical spectrum of the individual HGOs of each of the 24 chromosomes for each of the three genomes analyzed. It should be noted that the upstream / downstream tipping point lies between chromosomes 14 and 21, which is closely related to the probable mechanisms explaining trisomy21 (whose disorders involve precisely these two chromosomes).
Finally, we note that it is the downstream region (Fig. 3 ) that contributes the most to the superiority of optimality of sapiens hg38 compared to sapiens Build34.
We have sorted the 24 chromosomes by increasing values of CG/TA ratios in the 3 cases of compared genomes.
It then reveals a hierarchical classification scale of 24 chromosomes ranging from 1 / Phi (chromosome4) to 3/2 Phi (chromosome 19). 
3/ COHESION CHROMOSOMES / GENOME:
About the hierarchical classification of 24 single stranded chromosomes
In the following, we demonstrate a real interaction, a kind of "dialogue" with feddback between the equilibrium of the whole genome and the part of each of the individual chromosomes.
We must now regulate this high level of remarkable numerical constraints which seem to "frame" the CG and TA populations of each of the 24 human chromosomes on the one hand and of the entire genome on the other hand.
This will be verified for the human HG38 reference genome, but -as illustrated in Table 2 below -these remarkable properties will be extended to other higher primates in (26) . 
4/ CLOSURE
We will now demonstrate a very strong property of the human genome very close to the theory of the autopoiesis of my friend franco-chilian biologist Francisco Varela (28, 29) . In this theory, the coherence, consistency and integrity of living systems are modeled: the DNA of the human genome is a wonderful illustration of this.
Let us now look at the two UP chromosome populations (chr4 to chr14) and DOWN (chr21 to chr19). Would there exist particular contrains or remarkable relations on these 2 populations of chromosomes which determine the law described here?
Let us recall in This result is remarkable since it means that: on the one hand, the CG / TA ratio of chromosome4, a sort of leader or "semaphore", is equal to 1 / Phi.
On the other hand, the ratio of the C+G ratios between the 11 DOWN chromosomes to the 13 UP chromosomes is also equal to 1 / Phi. It is remarkable to obtain this relation between AMPLITUDES on the one hand, and POPULATIONS (C + G) on the other hand.
We thus find again this number "2", symbol of the doubling of frequency such as the octave shift in music ... suggesting the possible wave nature of the DNA (23).
We still have a lot to discover on this fascinating CODE that is DNA (20-27)...
Finally, our approach may be related to these hundreds of unpredictable mutations resulting from manipulation of genomes by CRISPR revolutionary technology (30 
